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ABSTRACT vs 

Using a dataset which combines the 1982-1997 tax records with administrative records of British 
Columbia bachelor’s graduates from the classes of 1974-1996, this study examines the real 
annual earnings of graduates across 20 major fields of study for significant changes in earnings 
across cohorts. Male graduates in more recent cohorts had lower mean earnings after graduation 
but higher returns to experience. Recent cohorts of women graduates had equal earnings levels 
after graduation and higher returns to experience. Mean earnings differed among fields of study, 
favouring applied degrees in Teacher Training, Commerce, Engineering, Nursing and Medical 
Sciences, but cohort effects were statistically identical for graduates from all fields of study. 
These results show no evidence of a major change in earnings consistent with a decline in returns 
to a university education, or a shift in demand favouring specific degrees. This paper places these 
findings in an environment of increasing demand for skills resulting from technological change. 
While the supply of university graduates increased over the period, there were no large changes 
in relative supply among the 20 major fields of study examined. Hence the stability of relative 
earnings across cohorts is consistent with the argument that increased demand for skills has 
favoured graduates from academic programs in the Humanities, Social Sciences and Sciences 
and applied graduates equally. 


Keywords: Returns to education, university education, earnings. JEL: 121, J31 
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1. Introduction 


It is widely accepted that one important route to success in the labour market is through a 
university education. There are two views as to why this is the case. In one view, 
technological change in the form of information, computer and communications 
technologies has increased the demand for skilled workers relative to unskilled workers. 
Recognizing this, young Canadians obtain the skills necessary for future success through 
a university education. In the other view, a long period of adverse labour market 
conditions for young Canadians has resulted in employers upgrading the requirements for 
jobs. Here, the university degree still provides the path to a job, but the graduates’ skills 
may underutilized and the resources devoted to that education appear in some sense 
wasted . 


A key component of this debate is the relative earnings of university graduates. Unlike the 
situation in the United States, it has been shown that there has been no large rise in the 
earings of the university educated relative to high school educated in Canada (Riddell 
and Sweetman (2001); Murphy, Riddell and Romer (1998); Bar-Or et al.(1993)) although 
there have been absolute declines in the earnings of recent university graduates (Beaudry 
and Green, 2000). Murphy, Riddell and Romer (1998), investigate how the university 
wage premium in Canada has remained stable despite the increase in demand for skilled 
workers as a result of skill-biased technical change. They find evidence consistent with 
the view that an increasing supply of university graduates has offset the steady increase in 
demand for university graduates with the result that relative wages remained stable. 


Less is known about a related component: changes in the relative earnings of university 
graduates from various fields of study. Have some fields enjoyed an increase in earnings 
while others have not? The answer to this question is important as it sheds light on the 
policy question of how to balance program funding between academic subjects, which 
teach general or broad-based skills, and applied, or technical/vocational studies which 
provide skills relevant to particular jobs. It may be that in today’s labour market job- 
specific skills are increasingly rewarded, boosting the earnings of graduates from applied 
programs such as Engineering or Medical Sciences relative to academic programs. It may 
also be that the change has been towards a premium on general skills such as literacy and 
numeracy. Under this view, the relative earnings of graduates from academic disciplines 
in the Humanities, Social Sciences and Sciences may be increasing. Due to the lack of 
suitable data on the long term earnings of university graduates that also identifies the field 
of study from which they graduated, examination of this issue in Canada has been limited 
to short-run outcomes (Allen, (1998); Finnie, (2001); Boothby, (2000)). 


Using administrative data this study examines the annual earnings of bachelor’s graduates 
of British Columbia universities who graduated between 1974 and 1996 for up to 23 
years after they graduate. Twenty-three graduate cohorts from 20 fields of study are 


examined to determine how earnings and earnings growth differed between fields and 


| Riddell and Sweetman (2001) provide a more detailed introduction to this debate. 
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across cohorts. The length of post-graduation years available for analysis in this dataset 
_ offers a unique view on the long term prospects of university graduates. The approach 
used in this study is to first examine cohort specific experience-earnings profiles to 
determine if there is evidence of a significant shift up or down in earnings or earnings 
growth for more recent cohorts. This allows some insight into whether the earnings of 
more recent cohorts of B.C. university graduates have declined relative to past graduates. 
Then, these cohort effects are evaluated by field of study, placing a particular emphasis 
on identifying cross-cohort shifts in earnings that are consistent with a relative shift in 
demand towards academic or applied degrees. 


This study finds that average real earnings for male graduates were lower for more recent 
cohorts than past cohorts in the first years following graduation. However, the rate of 
growth in earnings was higher for more recent graduates, so earnings eventually 
surpassed those of the earlier cohorts. Recent women graduates start out at the same 
earnings level as past graduates, but enjoy faster earnings growth as they gain 
experience’. 


This study also finds that mean earnings differed among fields of study, favouring applied 
degrees in Teacher Training, Commerce, Engineering, Nursing and Medical Sciences, but 
cohort effects were statistically identical for graduates from all fields of study. Hence, for 
these graduates, there was no significant relative shift in earnings favouring applied or 
academic degrees. Interpreting this result in terms of supply and demand shifts suggests 
that the labour market has been absorbing graduates from applied and academic 
backgrounds in a balanced manner, and that there has been no shift in demand that was 
not offset by a corresponding shift in supply. Overall, these results offer no evidence of a 
monotonic decline in the earnings profiles of university graduates or a relative decline in 
earnings of academic compared to applied graduates. 


Stability in relative earnings by field of study can be the result of an increase in relative 
demand for graduates with certain skills which was offset by an increase in this type of 
graduate, or, in the absence of relative supply shifts, it can result from an equal increase 
in demand for skills associated with all types of graduates. The study finds that while the 
absolute supply of university graduates rose, relative supply of graduates from different 
fields of study was stable over the period. This supports the second explanation that 
technological change has increased demand for skills associated with both applied and 
academic disciplines. 


? These results should be placed in the context of literature which examines changes in relative earnings 
for younger and older workers, and in particular the relative and absolute decline in the earnings of 
young men. Two proposals have emerged to explain this phenomenon: (1) that this represents an 
increase in returns to experience (e.g. Juhn, Murphy and Pierce, 1993; Katz and Murphy, 1992; Bound 
and Johnston, 1992; Davis, 1992); and (2) that this represents a shift downward in earnings across age 
cohorts such that earnings of more recent cohorts start out lower, and do not catch up as they age 
(Beaudry and Green, 2000). This study finds evidence consistent with the former explanation for British 
Columbia university graduates which is in contrast to national level results showing evidence for the 
latter explanation. 
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The next section reviews the literature and describes the econometric model used to 
decompose movement in earnings across cohorts and time. Section 3 discusses the data in 
detail, and section 4 discusses descriptive and econometric results. Section 5 concludes. 


2. Methods and Background 


This study examines the post-graduation annual earnings of university students using the 
human capital earnings function outlined in Beaudry and Green (2000). In this model, the 
log of earnings is related to the potential experience of the graduate, and the shape of this 
relationship 1s allowed to vary across cohorts. The following estimates the equation: 


In(y)=Bo + BiC + BoC? + B3T + Bul? + BST? + BoT* + BCT + BUR. 


Estimation of equation (1) provides the experience-earnings profile. Changes in the shape 
of this profile over time provide us with information on changes in the levels of earnings 
for graduates as well as changes in the rate of return to experience in the labour market. In 
equation (1), /n(y) is the log of real annual earnings, C is a cohort vector where C=i for 
the graduating class of 1973+i. C captures the change across cohorts in earnings due to a 
shifting of the experience-earnings profile, with negative values for 4) indicating that the 
profile is shifting down over time. C’ captures the possibility that cohort earnings were 
falling at an increasing or decreasing rate. T measures the number of years passed since 
graduation, and reflects potential post-graduate experience. T, T°, T° and 7° together 
represent a quartic experience-earnings profile. The quartic provided the best fit across all 
models, with the 4™ term usually significant. CT is an interaction term between cohort (C) 
and time since graduation (7). Positive values for 4 indicate that the growth rate of 
earnings was increasing across cohorts, while negative values indicate that the growth 
rate was declining across cohorts. UR is the quadratically detrended unemployment rate 
for B.C. workers aged 45-54, and is included to capture cyclical effects on earnings.” 
Note that equation (1) is not estimating a causal model of earnings. It is simply a useful 
way of decomposing descriptive results into different components. 


Beaudry and Green (2000) used successive cross sections of the Survey of Consumer 
Finances (SCF) to examine age-earnings profiles across synthetic cohorts and found that 
age-earnings profiles of male graduates had been shifting downward across cohorts since 
the mid-1960s, implying that at every age level, more recent graduates earned less than 
past graduates. For women, age-earnings profiles appeared to be pivoting. Recent women 
graduates also started out at a lower earnings level than past women graduates, but their 


> The detrended unemployment rate (URgj), equals Bo + €; obtained from the OLS regression UR; = Bo + 
8, TIME; + B,TIME, + €, where UR; is the unadjusted unemployment rate for men and women aged 
45-54 in year i and TIME, indexes years. Actual and detrended unemployment rates are: 


[_[1982]1983]1984 [1985 [1986]1987 [1988 [1989 _|1990|1991|1992 |1993]1994 |1995 |1996]1997| 
UR [89.1 [105 [10.3 [9.1 [86 [81 [7.1 [54 |66 [74 [74 [63 [5.6 [64 [5.8 | 
UR, [8.3 [9.7 [114 [ii fio.s [10.3 fio.1 [9.3 [7.9 |9.4 [10.4 [10.7 [9.8 |9.4 [10.5 [10.1 | 
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(1) 


earnings rose at a faster rate with age, suggesting a quick catch up and eventually higher 
earnings relative to past cohorts. In the terms of equation (1), Beaudry and Green found 
negative coefficients for f, for both men and women, indicating a shifting down in 
starting earnings, and a positive coefficient for 4, for women but not for men, indicating 
an increasing return to experience for women but not men. 


Allen (1998) studied census data for the years 1970, 1980 and 1990 and the SCF for 1995 
for young men and women aged 25-29 in British Columbia and similarly found an 
erosion of real earnings for all education levels between 1980 and 1995. The decline for 
men was about 12% and for women it was about 5%. These declines were shared by 
young men and women of all education levels. While these studies examined cohort 
patterns of earnings of university graduates compared to non-graduates, they were not 
able to examine relative cohort patterns among fields of study.’ 


Riddell and Sweetman (2001) examined synthetic cohorts of university graduates using 
the 1971, 1981 and 1991 censuses. They concentrated on patterns in wages of higher 
education groups relative to the high school educated, and found that these were stable 
across cohorts. Altogether they conclude that there is wide-spread evidence consistent 
with the view that there has been a steady increase in the demand for skills in Canada. 


Finnie (2001) examined earnings differentials by major field of study from the 1982, 
1986 and 1990 National Graduates Surveys (NGS), and their respective two and five year 
follow up surveys. This set of surveys offers the possibility to examine two and five year 
outcomes across three cohorts of graduates by detailed field of study using longitudinal 
data. Finnie examines bachelor’s graduates who, by two and five years out had not 
completed a second degree and were not enrolled in another program. Across cohorts, 
raw earings were found to be falling for men (measured both two and five years out) and 
rising for women two years out but not five years out. Finnie also discovered substantial 
variation between majors, and earnings growth rates also varied by field of study, but did 
not make any conclusions regarding how these cohort effects might vary by field of study. 
Sis (2000) examined the same data for stable differences in earnings among fields of 
study. 


4 These and other studies look at other outcomes (besides earnings) of university graduates as they have 


changed across cohorts. For example, Beaudry and Green (2001) examined employment outcomes for 
university graduates and found little evidence of a widespread decline in employment for men or 
women, however, recent cohorts of men with less education were doing much worse than past cohorts. 

> There is also a large literature examining the relative earnings of university graduates from different 
fields of study in a cross sectional environment, or using single cohorts. These include Allen (1998), 
Cété and Sweetman (1998), Lin, Sweet, Anisef and Schuetze (2000) and Giles and Drewes (2001) in 
Canada, and Hecker (1995) and Black, Sanders and Taylor (2002) in the US. Heisz (2001) examines the 
relative market incomes of university graduates across cohorts for evidence that graduates incomes from 
different degrees converge as post-graduate experience is obtained. Heisz (2003) examines the 
distribution of annual earnings of B.C. university graduates by field of.study to see which graduates rise 
to the top of the earnings distribution. 
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3. Data 


The dataset used in this study consists of a large sample of bachelor’s graduates from 
British Columbia universities drawn from two administrative data sources. Information 
on B.C. graduates from the years 1974 through 1996 is obtained from the University 
Student Information System (USIS). Annual earnings, defined as the sum of taxable 
earnings from employment and self-employment, is then added for all post-graduation 
years between 1982 and 1997 using tax information from the T1 Family File. Earnings 
are converted to real terms using the Consumer Price Index (CPI) (2002=100) as a 
deflator. These datasets are merged using the graduates’ Social Insurance Number (SIN) 
as a matching key. The resulting datafile is longitudinal and contains graduates’ earnings 
in each post-graduate year that they filed a T1 tax return between 1982 and 1997. While 
USIS is a national databank, the completeness of reporting of the matching key varies 
widely from province to province in that data. It is most complete for graduates from B.C. 
universities, prompting a focus on that province for the present study. USIS identifies 
graduates from diploma programs, bachelor and graduate degrees, but this study 
examines graduates from bachelor programs only. 


The earnings of men and women are examined separately across 20 fields of study. 
Graduates from professional degrees in Dentistry, Medicine and Law are excluded from 
this analysis. Also excluded are graduates from Religious and Theological studies since 
these groups had low SIN reporting rates. 


The use of administrative data means, in principle, we could obtain a census of B.C. 
graduates. Tables 1 and 2 contain basic statistics relating to the size and completeness of 
the data. In the first column of Table 1 are the numbers of bachelor’s graduates from B.C. 
universities for each graduating year from 1974 to 1996 (excluding the fields listed 
above). The annual number of graduates has roughly doubled over this period from 4,884 
to 10,330. Shortcomings in the data dictate that the SIN is not present for all graduates. 
The second column in Table | shows the fraction of graduates with a SIN identified. This 
rate ranges from lows of 87.8% of graduates in 1995, to highs of more than 94% in other 
years. Missing a SIN code on the USIS may be because (1) the student did not have a SIN 
code (perhaps because he or she was a foreign student), (2) the student had a SIN code, 
but either did not give it to the institution or the institution did not request it, or (3) the 
institution collected the SIN code but did not report it on the USIS survey. Other than a 
slight trailing off after 1990 there appears to be no strong trend in SIN reporting.° The 
third column of Table 1 shows the fraction of graduates who were successfully matched 
to the TIFF in at least one year between 1982 and 1997. Match rates to the TIFF are 
exceptionally high as long as the matching key was identified. Overall the match rate 


About 16% of graduation records were missing in each graduation year before 1989. For this subset of 
records graduates were identified as those who were fourth year students in the year before graduation 
and did not return to any B.C. university in a subsequent year. Results reported in the paper are robust to 
the exclusion of these records. 
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ranged between 85.1 and 93.8 percent of all graduates. In what follows, the study assumes 
that earnings information is matched randomly across earnings levels. 


Table 1: British Columbia bachelor’s graduates, plus linkage rates 


Graduation Year Graduates Rate of SIN Identification Fraction of graduates linked 
1974 4884 0.887 0.851 
1975 4828 0.935 0.899 
1976 4933 0.939 0.902 
1977 5066 0.946 0.910 
1978 5479 0.933 0.905 
1979 5357 0.944 0.916 
1980 5554 0.933 0.909 
1981 95.) 0.924 0.901 
1982 5621 0.936 0.915 
1983 5833 0.936 0.923 
1984 6149 0.940 0.924 
1985 6476 0.934 0.922 
1986 6949 0.921 0.907 
1987 7105 0.946 0.938 
1988 7207 0.885 0.879 
1989 ood 0.918 0.912 
1990 8195 0.917 SAMA: 
1991 8251 0.897 0.893 
1992 9759 0.890 0.886 
1993 10071 0.885 0.880 
1994 10451 0.879 0.874 
1995 10582 0.878 0.869 
1996 10330 0.881 0.874 


This incompleteness of SIN reporting prohibits investigation of education events that 
occur after graduation from the undergraduate program. This raises the important point 
that the future earnings of some graduates may derive from further study in some program 
other than the one in which they did their bachelor’s degree. For example, some sciences 
graduates may later get a law degree. That graduate may earn the wages of a lawyer, but 
the study measured him or her as having a background in sciences. This is a pitfall 
inherent in the data, caused by the inability to link bachelor’s graduates who go on to 
graduate studies in, for example, another province. Thus the results in this paper should 
be thought of as reflecting students at a specific point in their human capital accumulation 
and not as having necessarily completed their highest level of education. 


In the following analysis only graduates for whom there is earnings information are 
examined-that is, graduates who were successfully linked to the T1 data. For this data to 
be representative of the population of B.C. graduates, it is important that the demographic 
characteristics of matched graduates resemble those of unmatched graduates. The 


’ The alternate approach would be to model the selection process using a sample selection model. 


However, this dataset lacks covariates which might be used to predict the probability of selection, which 
do not also influence the outcome in question. 
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minimum to be done is to show that there are no large differences in the characteristics of 
graduates in and out of the sample. Table 2 shows the number of graduates, averaged 
across graduation years by field of study. Relatively few men graduate with Nursing or 
Rehabilitation Medicine degrees, so the results are not reported separately for these 
graduates. The second column shows the fraction of graduates linked to the T1. While 
this varies from field to field for men and women, there does not appear to be any major 
under-representation of men or women for any field of study. 


The final sample includes only graduates who were between the ages of 21 and 25 in the 
year they graduated. Two thirds of linked graduates fall into this age range. This was done 
to control for the life-cycle position of graduates. All graduates in this analysis had 
approximately equal age and potential past work experience. Also, post graduate years in 
which earnings were zero or negative were dropped.* 


The final column shows the net present value of mean earnings for the 1981 cohort of 
graduates’. Annual earnings are discounted at 3% per year. As in other examinations of 
relative earnings by field of study this data shows there is a significant earnings premium 
to graduating with applied degrees in Engineering, Medical Specialties and Commerce, 
and a discount in earnings associated with some arts and humanities degrees. The 


objective of this study is to determine if this premium has changed over the panel. 


8 A total of 5.5% or graduates were dropped because they could not be assigned a field of study, they had 
multiple degrees in different fields, or had professional degrees. In our final analysis sample we have 
88,234 graduates. 

° To generate these values, model C from Table 7 which restricted cohort effects to be equal across fields 
of study, was estimated, and the net present value of predicted earnings discounted at 3% was 
computed. Discounting at 0% and 10% gave qualitatively similar results. Standard errors were generated 
using a bootstrap technique, based on 1000 replications. 
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Table 2: Graduates and linkage rates by field of study 


Average annual Fraction of Relative PDV. of annual 
Men 
Teacher Training 267 0.917 0.021 (0.013) 
Physical Education 68 0.799 -0.04* (0.012) 
Kinesiology and Recreation Be 0.950 -0.107* (0.018) 
Music, Fine and Applied Arts 103 0.888 -0.428* (0.011) 
English 128 0.952 -0.301* (0.012) 
History 140 0.924 -0.196* (0.012) 
Other Humanities 107 0.800 -0.299* (0.015) 
Commerce 461 0.862 0.147* (0.015) 
Economics 171 0.874 
Geography 145 0.970 -0.157* (0.012) 
Political Science 140 0.923 -0.14* (0.014) 
Psychology 157 0.913 -0.185* (0.012) 
Other Social Sciences 164 0.946 -0.18* (0.012) 
Biology 195 0.949 -0.164* (0.011) 
Other Biological Sciences 131 0.947 -0.128* (0.012) 
Engineering and Applied Sciences 419 0.954 O216" (0013) 
Medical Sciences 59 0.968 0.104* (0.016) 
Nursing ee 
Rehabilitation Medicine hae 
Physical Sciences 340 0.876 -0.055* (0.012) 
All 3262 0.910 
Women 
Teacher Training 706 0.903 -0.09~ (0.037) 
Physical Education 64 0.823, -0.121* (0.037) 
Kinesiology and Recreation 61 0.915 -0.142~ (0.069) 
Arts 185 0.880 -0.429* (0.024) 
English 247 0.966 -0.212* (0.033) 
History 107 0.931 | -0.114* (0.039) 
Other Humanities 228 0.872 -0.183* (0.034) 
Commerce 264 0.824 0.076 (0.047) 
Economics 79 0.761 
Geography 85 0.962 -0.248* (0.034) 
Political Science 100 0.937 0.036 (0.052) 
Psychology 328 0.933 -0.174* (0.033) 
Other Social Sciences 344 0.947 -0.192* (0.033) 
Biology 168 0.964 -0.166* (0.035) 
Other Biological Sciences 159 0.955 -0.161* (0.034) 
Engineering and Applied Sciences 57 0.945 0.15* (0.058) 
Medical Sciences 59 0.966 0.274* (0.053) 
Nursing 201 0.964 0.014 (0.043) 
Rehabilitation Medicine ST C957 -0.044 (0.041) 
Physical Sciences 94 0.887 0.028 (0.044) 
All 3588 0.911 
** less than 25, * significant at the 1% level, ~ significant at the 5% level . Standard Errors are in 


parenthesis. *: Compared to Economics, discounted at 3%. 
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In Murphy, Riddell and Romer (1998) the stability of the university earnings premium 1S 
explained in terms of an increase in demand for university graduates which was offset by 
an increased supply. Regarding earnings premiums by field of study, it may be that some 
fields have enjoyed the benefits of increased demand more than others, and that cohort 
effects were not homogeneous. Of course, increased supply of fields in high demand 
could offset the increased demand, keeping relative earnings stable across cohorts. Table 
3 provides a descriptive look at the supply of university graduates in British Columbia, 
and cross cohort shifts in the share of graduates from different fields. 


The top panel uses Canadian Labour Force Survey (LFS) data from 1976 to 2000 to 
demonstrate the availability of university graduates in B.C. and the rest of Canada. Since 
the data source is the LFS, caution must be exercised in comparing results from 1990 and 
later to earlier years because of an important change in the LFS classification of education 
Status in January 1990. However, the data does reflect the well known increase in the 
fraction of the population with university degrees (top panel). For example, in B.C., the 
fraction of men with university degrees rose from 10.3% to 13.4% between 1976 and 
1985, and then from 13.1% to 17.0% between 1990 and 2000. For women the growth 
appears greater, rising from 6.6% to 10% across the 1976-1985 period and 10% to 16.5% 
across the 1990s. B.C. has tended to have a higher fraction of its population with a 
university degree than Canada overall, but the gap has been slowly eroding over the time 
period. 


A second indicator of supply of university graduates is the enrolment rate, expressed in 
table 3 as a fraction of those aged 20-24 that were enrolled in university full or part time 
during the school year (that is, excluding May to August). The fraction of 20-24 year old 
men enrolled in university appears to have remained stable across the period, with 10.9% 
enrolled in 1976, 9.9% enrolled in 1985, 14.7% enrolled in 1990 (when the new question 
came into use) and 14.2% in 2000. In contrast to men, B.C. women aged 20-24 increased 
their enrolment rates especially in the 1990s when enrolment rates rose from 9.4% to 
20.2%, ending the decade with higher enrolment rates than their male counterparts. 
Compared to Canada overall, enrolment rates for men and women in B.C. were lower, but 
grew at an equal pace. 


Table 4 investigates the share of graduates by field of study to examine if there was any 
major shift in the composition of university graduates. Shares of graduates from each 
field of study are averaged across 5-year periods. Comparing the first half of the 1990s to 
the last half of the 1970s, we see no major shifts in the field composition of graduates for 
men. Among the largest fields, Commerce produced 13.8% of graduates in the late 1970s, 
expanded its share in the 1980s, but had returned to a share of 13.1% of graduates in the 
early 1990s. The share of Engineering and Applied Sciences, and Physical Sciences 
swelled similarly in the 1980s, but returned to previous levels by 1991-1995. Other small 
changes occurred, with Economics increasing its share by 1.4% over the period, Physical 
Education decreasing its share by 2.5%, and Kinesiology and Recreation increasing its 
share by 2.2%. 
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For women, larger changes were observed, as Teacher Training graduates fell as a share 
of the total by 8.9 percentage points, and Commerce grew by 4.4 percent, Other fields 
such as Political Science, Psychology and Economics increased their shares by about | to 
3 percentage points. Considering men and women combined, we again see a shift towards 
Engineering and Applied Sciences and Commerce in the 1980s, which retrenched in the 
1990s. In all, comparing 1976-1980 to 1991-1995, changes in shares by field of study 
appear to be minor. 


In sum, the data on stock of university graduates and enrolment rates suggests that the 
supply of university graduates rose in recent decades, and especially in the 1990s. 
However, this increase in supply occurred in a balanced way, yielding no major period 
long changes in the composition of university graduates. Given an absolute, but no 
relative changes in the supply of graduates from different programs, the remainder of the 
paper asks if there is evidence of shifts in earnings among fields of study that might be 
indicative of shifts in absolute demand for university graduates and/or relative demand of 
graduates from specific fields. 


Analytical Studies — Research Paper Senes 10 Statistics Canada No. 11F0019 No. 200 


‘0 Te) au 
007 ON 6100S TI “ON Bpeued sonsneis | soudg Jodeg youvasay — saipnig jeondAyeuy 


AdAING 9910-J INOGRT °] 


ee eee ee ae eee 2 et ee a a ae ee ee ee ee 


Tv0'0 SIc0 9¢£0°0 cLI0 9¢0'0 crc 0 1700 cOC 0 9¢£0°0 L810 1c0'0 crl 0 0002 
cv0'0 907 0 ct0'0 Lvl 0 9¢0'°0 VITO St0'0 cST 0 6£00 L6l0 6¢0'0 evl 0 $661 
Tv0°0 S9l'0 0£0°0 Ic10 ¢v0'0 LOT 0 0¢0°0 ¥60°0 800 y9T 0 0¢00 Lvl 0 066! 
8£0°0 Scl 0 8200 060°0 6t0°0 cCl 0 Lc0'0 800 Lt0'0 8c1 0 6¢c0'0 660°0 S86l 
ct0'0 960°0 9700 8L0°0 0t0'0 8800 ¢c0'0 ¢L00 €c00 S010 Lc0'0 €80°0 0861 
¢¢£0'0 ITT 0 6200 €60°0 1¢0°0 c60°0 8¢c0'0 LLO'O 6t00 Ot 0 1c0'0 601°0 9L6I 

JeaX 


oui) Wed JO [[NJ AjISIOAIUN Ul Paf[OIUS JUDIE 


8910 v80°0 OLI‘0 L80°0 9910 9010 col 0 6010 OLT'0O £90'°0 CLI 0 ¢90°0 0007 
velo L800 vrlO 8L0°0 9ET 0 8010 910 960°0 eSl0 L90°0 cSt 0 190°0 [661 
8110 L900 EVigO Ov0'0 voto cL0'0 OOT'O ve00 cae) 7900 ecl 0 900 0661 
8010 €90°0 LItO TSO00 160°0 890°0 OOT'O tS0'0 Scl 0 6S0°0 vel 0 0S00 S861 
8800 900 €Ol'0 cS0'0 L900 ¢90'0 0800 €S0'0 8010 6S0°0 ccl 0 1S0°0 O86I 
9L0°0 ¢90°0 6800 1900 ¢S0'0 ¥90'0 990°0 1S0°0 860°0 L90°0 COTO 1200 9L6I 

Jeo 


Jo13ap AJISIOATUN YIM JUIDIOg 


IV 7-02 IV VC-07 IV 7-02 Th VT-07 IV VC-07 Tha ¥C-02 a3V 
epeury ax epeur O'd epeur) stl 


Ayissaatun ur pojjosua worse} pur ooi3op Ayissoalun & YIM uonejndod jo uonoes °¢ 9142 L 


00Z ON 6100411 ‘ON epeury sonsneis ZI 


S99 Jodeg Yyosedsay — saipms jeondyeuy 


SISATBUR JOJ 9IQR|IeAL JaquINU JUIIOIJJNsUI Ue Sa}edIpUI , 


lobe site gvlS: [0US . Pero = Orie ~Leéc 192 OSI” TIPE ~OI8t” “FEZ deak Jod sayenpeid adevioay 
9900 0400 0400 LS00 ¥200 8700 I€00 0200 L600 O9I10 ZITO 0600 Saoualog |eoIshyd 
Lo0O0 }§=6.9000 )3=6—0100 )S- 8000 )3=— EI00~—Sss«zTIOO ~=—0zOO~—Ss LIO' “ P * * SUIDIPI|] UONRITIqQeysy 
Ic00 I€00 I€00 Sz700 Sso0 6600 1900 ZS0°0 * P x e BuISINN 
s100 LIOO0 LIOO 6100 +100 8100 LIOO0 LIOO LIOO LIOO LIOO Oz00 S9DUdIDG [LOIPa| 
0900 7cLO0 8800 L900 9100 8100 0200 6000 8110 IE€lO 8510 OZ@I'0 saduatss paddy pue suasusuq 
6c<00 LE0O0 1700 €L00 700 8€00 -+b00 82400 92700 LE0O0 se00 38900 SIUIING [BoISOJOIg 12410 
9900 O0S00 +r00 9600 700 rr00 8600 rr00 0900 8500 0S00 3900 Asojo1g 
8400 S800 7400 7900 8600 v010 S600 +800 IS00 €900 8b00 £00 S9DUDING [BIOS JIYIO 
8400 SLo0 +900 0900 1010 9600 S800 SLoo 8gr00 7600 €r00 800 ABojoyscsq 
1v00 Ir00 I€00 700 E00 ve00 +200 SI00 O0S00 O0S00 6£00 I£€00 JOUTIDG [BINNOd 
LE00 L@O0 *ve00 Se00 8200 s100 £200 £700 oso0o0 LEOO S00 900 Aydeis0aH 
LE00 OS0O0 700 8200 €700 ~cwe00 LIOO +rI00 Sso0 6900 LrO0 I100 SoIUOU0dA 
cOl'O = SIT'O~—C«*STET'/O 0600 0800 8800 S800 9€00 I€l0 -trlO0 8LT0  8E€I0 JOIOUUOL) 
vs00 600 600 1900 L900 +900 S900 9600 9€00 700 £€£00 9200 sarurWNny JayiO 
Oroo0 ¢€£00 6200. 8f00 +00 L700 +200 8200 8r00 O00 9€00 800 A10}S1H 
0900 €s00 o0so00 sso0 7400 6900 S900 OL00 €r00 9€00 £00 I1P00 ysipsuq 
Or0'0 7@rO0 +00 €r00 6F00 £500 9500 £500 O0£00 O0€00 700 ¥E00 suy paddy pue our ‘oisny 
c<7oO 6 STO'O-—CfsC«#KETO'O 9000 €700 9100 SI00 9000 8200 £100 O100' 9000 uoneaioay puke Adsojolsauly 
0100 6100 7200 9€00 3000 LIO0 7200 9€00 7100 O02700 12700 LE00 uoneonpy [eoiskyd 
tr1O €I110 8210 9LI10 LLIO 9910 €610 9970 6600 Ssso0 0900 S600 sululel |, JOYyova | 
6616 06-98 S818 O8-9L S616 06-98 S8-I8 O89L S6-16 06°98 8-18 08-9L ea, 
yjog USUIO MA us| 


Apnyg Jo pjat Aq sayenpesy jo aeys ‘ph ajqeL 


4. Results 
4.1 Results for men and women 


Table 5 shows mean earnings of graduates according to the number of years that have passed 
since graduation. Results across graduation years are averaged by three year intervals in order to 
smooth the data. Looking across the rows, men’s earnings two years after graduation declined 
between the 1979-1981 graduate cohorts and the 1990-1992 graduate cohorts from $30,999 to 
$26,825, which is an 10.9% drop. However, the decline only affected the early years of the 
experience earnings profile. By seven years after graduation, men that graduated in 1990-1992 
earned $9,499 more than those in the 1979-1981 classes. More recent graduates appear to have 
done well in long-term earnings as well. Comparing the 1974-1976 with the 1984-1986 
graduates, seven years after graduation the latter cohort earned $1,828 less while by 10 years out, 
they earned $5,780 more. 


Table 5: Mean earnings by experience (2002 dollars) 


Graduation Year 


1974-1976 1979-1981 1984-1986 1990-1992 

Years from Graduation Men 

2 30,099 26,856 26,825 

3 33,453 31,489 31 322 

“ 36,314 36,263 35,694 

5 39,886 40,331 41,698 

7 50,113 47,441 48,285 56,940 

10 56,182 59,324 61,962 

ey 71,718 fipveb)] 

women 

2 26132 23,963 24,721 

3 28,010 26,820 27,879 

4 28,579 29,345 29,795 

5 29,097 31252 33,234 
ay. 30,484 30,867 34,138 40,861 

10 29,789 33,850 36,446 

15 36,854 38,656 


Results for women, shown in the bottom panel of Table 5, are similar. Comparing the 1979-1981 
graduates with the 1990-1992 graduates, women in the latter cohort earned 7.5% less, but by four 
years after graduation these women earned 4.3% more. Comparing long-term earnings, women in 
recent cohorts also earned more than earlier cohorts. 


Table 6 shows the results from variations of equation (1) using OLS regression estimated for men 
and women separately'’. Annual earnings are measured in log form so coefficients can be 


10 Robust standard errors were estimated using Huber/White/Sandwich method, clustering within graduates to 
account for the fact that observations are not independent for repeated observations on a particular graduate. This 
is achieved using STATA and estimating OLS with the cluster( ) option. Estimation using a random effects model 
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interpreted as percentage deviation from the reference group for dummy variables and percentage 
change per year for linear trend variables. 


men women 
Dependent Variable In(real annual In(real annual —_In(real annual In(real annual = In(real annual In(real annual 
earnings) earnings) earnings) earnings) earnings) earnings) 
Intercept 9.7837* 9.8830* 10.0575* 9.5009* 9.7921* OS 7* 
(0.0177) (0.0242) (0.0317) (0.0215) (0.0274) (0.0390) 
Cohort (C) 0.0051 -0.5241* -2.6705* Lli2o% -0.3861* -1.3351* 
(0.0607) (0.1147) (0.3648) (0.070) (0.1137) (0.4372) 
Cohort Squared (C’) 0.0685* 0.0296+ 
(0.0121) (0.0140) 
Cohort Years Since 0.0807* 0.1892* 0.2483* 0.2963* 
Graduation (CT) (0.0158) (0.0199) (0.0195) (0.0243) 
Years Since Graduation 20.6805* 18.6034* 16.7848* 24.1010* 17.8670* 17.0758" 
(T) (0.5360) (0.6414) (0.6617) (0.5969) (0.7225) (0.7529) 
Years Since Graduation -1.0337* -0.9012* -0.8430* -2.8192* -2.4403* -2.4167* 
Squared (T’) (0.0981) (0.0999) (0.0997) (01153) (0.1171) (0.1170) 
Years Since Graduation 0.0184* 0.0140+ 0.0139+ 0.1479* 0.1361* 0.13614 
Cubed (T°) (0.0068) (0.0068) (0.0068) (0.0082) (0.0082) (0.0082) 
Years Since Graduation‘ 0.0000 0.0001 0.0001 -0.0027* -0.0025* -0.0025* 
(1) (0.0002) (0.0002) (0.0002) (0.0002) (0.0002) (0.0002) 
Unemployment Rate (UR) -1.9175* -2.0037* -2.1961* -1.6476* -1.9371* -2.0358* 
(0.1362) (0.1357) (0.1327) (0.1759) (0.1767) (0.1720) 
Number of Observations 391416 391416 391416 355840 355840 355840 
R? 0.167 0.167 0.167 _ 0.036 0.038 0.038 


Table 6: Expected changes in experience-earnings profiles for men and women 


* significant at the 1% level 
+ significant at the 5% level 
~ significant at the 10% level 


Results for men are shown in columns | to 3. Coefficients and standard errors are multiplied by 
100. Column 1 shows a model that includes linear cohort effects only. The coefficient on the 
cohort term (C) in this regression is not significant indicating that there were no period long 
linear shifts in earnings across cohorts. Column 2 adds the cohort-experience interaction term 
(CT). Now the cohort term is negative and significant while the experience-interaction term is 
positive and significant indicating that for men, the experience-earnings profile is changing shape 
across cohorts, rather than shifting up or down. Results for the full model are shown in column 3. 


provided highly similar results, but were not preferred because Hauseman tests typically rejected the assumption 
of the random effects model that the random effect is uncorrelated with the outcome measure. 
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A negative term for C indicates that cohort intercepts declined while a positive term for C’ means 
that they declined at a decreasing rate. The interaction term CT is also positive indicating that 
while the intercept of the experience-earnings profile fell across time, the rate of return to 
experience for men was increasing. This suggests that changes in the experience-earnings profile 
between cohorts may be better characterized as a change in shape, rather than a downward shift. 
That the intercept was shifting down at a decreasing rate suggests that larger declines occurred in 
the late 1970s and early 1980s compared to the early 1990s. 


How large are the changes implied by these coefficients? Figure 1 shows predicted results for 
selected cohorts of men. Earnings of recent cohorts started out lower but began to surpass those 
of earlier cohorts between 5 and 10 years following graduation. According to the regression 
results, male 1990 graduates earned 6.3% less two years after graduation than their 1980 
counterparts did. However, the gap narrowed to 2.7% four years after graduation, and within five 
years of graduation, the gap had virtually disappeared. By 1995 the decline in earnings after two 


years was reduced to 4.5% indicating that the trend in recent years is towards higher earnings 
after two years experience. 


Figure 1: Predicted Experience-Earnings Profiles, Men 
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Columns 4 to 6 of Table 6 show results for women. Column 4 restricts cohort effects to be linear 
shifts in the experience earnings profile. The cohort term is positive and significant, indicating 
that earnings for women university graduates shifted up across cohorts by 1.1% per year across 
the 1970, 1980s and 1990s. The model in column 5 adds an experience interaction term. Here the 
upward shift across cohorts is captured entirely by the experience interaction term. For women, 


sae rn 
Analytical Studies — Research Paper Series Dee Statistics Canada No. 11F0019 No. 200 


the upward shift in earnings across cohorts appear to be due to increasing returns to experience. 
The full model is in column 6. Overall, earnings in the years immediately following graduation 
shifted down at a decreasing rate (coefficients on C and C? are negative and positive respectively) 
while returns to experience rose (the coefficient on CT is positive and significant). Figure 2 
shows predicted values for selected cohorts of women. Any downward shift in cohort intercepts 
is negligible once experience effects are incorporated, while returns to experience are clearly 
higher for more recent cohorts. Comparing the 1980 and 1990 cohorts, by five years of 
experience, women in the latter cohort earned 8.9% more and 14.3% more by seven years after 
graduation. A slowdown in women’s earnings that started about five years following graduation 
for earlier cohorts appears, for more recent cohorts, to have either lessened or been postponed 
until after more post-graduation experience was obtained. 


Figure 2: Predicted Experience-Earnings Profiles, Women 
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To check these results, model (1) is estimated using the Survey of Consumer Finances (SCF) and 
a manner of constructing a sample similar to Beaudry and Green (2000) for men and women. 
That is, synthetic cohort data is constructed using the individual files from the 1977 and 1979- 
1997 SCFs, restricting individuals to the ages of 25 to 55. Age replaces experience (years from 
graduation) in these regressions. Regressions are conducted using weighted OLS where cell 
weights are given by the unweighted count of the number of observations used to make up the 
cell averages. The 4'" term from the age-earnings profile was dropped due to the limited number 
of observations in the data, and the desire to make the results comparable to those in the 
literature. As before, the coefficients and standard errors are multiplied by 100. Table 7a and 7b 
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show results for men and women respectively. The first column in each table shows national 
results using only the 1993 and earlier SCFs and the log of weekly wages as the dependent 
variable. These results are highly similar to those reported in Beaudry and Green Tables 2 and 4 
which show a downward shift in intercept terms for men and women, and no significant rise in 
the slope of the age-earnings profile across cohorts for men, but a significant rise for women. 
Columns 2 and 3 show results using annual earnings as the dependent variable and all available 
cross sections. Column 2 shows national results. For men, the results for f; and f are left 
substantially unchanged, whereas for women, the coefficient on 2; is positive and significant. 
Column 3 shows results for university graduates living in British Columbia. These results 
indicate a shifting down in university graduates starting wages (negative 7), but a significant 
increase in the slope of the age-earnings profiles for men. For women the direction of change is 
similar, but statistically insignificant. Columns 4 to 6 in each table repeat the above analysis with 
a restricted specification that drops the cohort squared term which was insignificant in most 
regressions. Here the results are more clear. Nationally, more recent male university graduates 
are facing lower age-earnings profiles than earlier graduates. For women, the change in profiles is 
better described as a change in shape—starting out at lower earnings, but enjoying faster earnings 
growth. The story for graduates living in B.C. is slightly different. For male recent graduates, 
eamings are starting out lower, and growing faster. For women, earnings started out the same but 
grew faster. Data in Figure 1 showed that between 1980 and 1990, predicted annual earnings 
declined by 6.3% two years after graduation. A close examination of Beaudry and Green’s Figure 
Sb: “Age Earnings Profiles Allowing Differing Slopes by Cohort-Males, University Educated” 
shows approximately a 5% to 7% drop in weekly earnings for age 26 across the same period. 
Thus, in terms of the magnitude of the cohort effects, these results are similar. The main 
difference is in the cohort-experience interaction term. This difference is important since it 
reflects on the current debate regarding the factors underlying the increased earnings differential 
of young to older men and women. It appears that for B.C. university graduates there has been 
rising returns to experience, while the same cannot be said of Canadian university graduates 
overall. 
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Table 7a: Results from the Survey of Consumer Finances, Men 


Canada Canada 


BG: 


Canada Canada 


Population: 


1977, 1979-1993 | 1977, 1979-1997 | 1977, 1979-1997— 


1977, 1979-1993 | 1977, 1979-1997 | 1977, 1979-1997 


Cohorts: 


Dependent Variable: |In(Weekly Wages) | In(Annual Wages) | In(Annual Wages) In(Weekly Wages) | In(Annual Wages) | In(Annual Wages) 


11.410* 
(0.382) 


10.720* 
(0.146) 


Intercept 


Cohort (C) -1.615 -6.129~ 
(1.004) (2.820) 
Cohort Squared (C’) 0.007 0.066 
(0.018) (0.050) 
Cohort*Age (CT) 0.038 0.244~ 0.024 O23" 
(0.034) (0.098) (0.013) (0.033) 
Age (T) 8.759* L712 9.130* 5.128* | 
(1.154) (3.263) (0.737) (1.978) 
Age Squared (T’) -0.413* -0.274~ -0.419* -0.335* 
(0.045) (0.122) (0.042) (0.113) | 
Age Cubed (T°) 0.006* 0.006~ 0.006* 0.006* 
(0.001) (0.002) (0.001) (0.002) 
Unemployment Rate -0.014* -0.062 -0.014* -0.564 
(UR) (0.005) (0.794) (0.005) (0.697) 
Number of 262 262 262 262 
Observations 


R2 0.930 
* significant at the 1% level 
~ significant at the 5% level 


0.627 __ 
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Table 7b: Results from the Survey of Consumer Finances, Women 


Population: Canada Canada BG; Canada Canada 3 Gs 


Cohorts: 1977, 1979-1993 | 1977, 1979-1997 | 1977, 1979-1997 | 1977, 1979-1993 | 1977, 1979-1997 | 1977, 1979-1997 


Dependent Variable: |1n(Weekly Wages) In(Annual Wages) | In(Annual Wages) | In(Weekly Wages) | In(Annual Wages) | In(Annual Wages) 


Intercept 10.761* 10.318* 10.360* 
(0.488) (0.058) (0.173) 
Cohort (C) -3.593 -0.415~ -0.490 
(3.511) (0.172) (0.519) 
Cohort Squared (C’) 0.055 
(0.062) 
Cohort*Age (CT) 0.196 0.094~ 
(0.123) (0.041) 
Age (T) -1.830 1.049 
(4.007) (2.302) 
Age Squared (T*) -0.009 -0.057 
(0.144) (0.133) 
Age Cubed (T°) 0.002 0.002 
(0.003) (0.003) 
Unemployment Rate -1.350 -1.755 
(UR) (1.017) (0.906) 
Number of 261 
Observations 
R? 0.314 


* significant at the 1% level 
~ significant at the 5% level 
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4.2 The evolution of relative earnings by field of study 


This section examines differences in cohort effects across fields of study. Table 8 presents mean earnings 
for selected cohorts of men and women, grouped according to whether their degree was obtained in the 
Humanities, Sciences or Social Sciences, or Commerce and Engineering, and measured at 5, 10 and 15 
years after graduation. Five years after graduation, men from the 1979-1981 graduating cohorts in 
Humanities, Social Sciences and Sciences earned an average of $36,018. Their counterparts who 
graduated about a decade later in 1990-92 earned $38,211, or 6.1% more. Commerce and Engineering 
graduates from the 1979-1981 cohort earned $51,820, while those from the 1990-92 cohort earned 
$54,325, an increase of 4.8%. Hence examining earnings five years after graduation for men from cohorts 
spaced a decade apart, we see that (1) earnings were higher in the applied fields of Commerce and 
Engineering, (2) earnings grew across cohorts for applied and academic graduates, and (3) earnings grew 
about equally for each group of graduates (the difference in the 6.1% and 4.8% growth rates was not 
Statistically significant, and none of the other growth rates presented in table 8 were significantly 
different across fields). Examining across other cohorts at other levels of post graduate experience 
reveals similar results. The same was true for women. ’ 


Figures 3a to 3c expand these results to reflect all graduate cohorts in the data. These figures show mean 
earnings from selected fields of study evaluated relative to Economics graduates, at each of 5, 10 and 15 
ears after graduation: 


BE 


iyy.e El 


economics ,y,é 


where i indexes fields of study, y years of graduation and e the time that has passed since graduation. To 
improve the precision of the estimate, I group graduates across two consecutive graduation years. Also 
shown are 95% confidence intervals for relative earnings computed using bootstrap sampling of 
graduates and 1000 repetitions. 


In all, figures 3a to 3c show no strong evidence of field specific cohort effects for men. The series are 
essentially flat in most cases, suggesting constant relative earnings across fields. In some cases, they are 
U-shaped as in Teacher Training and Engineering measured at 5 years after graduation, suggesting a 
relative decline across the 1970s and early 1980s, but an offsetting relative increase afterwards. Despite 
the large sample size, the 95% confidence interval for the estimates is quite large reflecting substantial 
variation across graduates in post graduate earnings which was discussed in Heisz (2003). 


The picture for women is similar, not showing any strong cross field cohort shifts (figures 4a to 4c). 
While some fields show a relative rise in earnings at 10 and 15 years after graduation, the standard errors 
on these estimates are substantial, making it difficult to say if relative outcomes are rising for these 
fields. 
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Table 8: Annual Earnings, Selected Cohorts, Applied and Academic Graduates ($2002)* 


Men 
Graduate Cohort % 
1979-1981 1990-1992 change 
5 years 
Humanities, Social 
Sciences and Sciences 36,018 38,211 6.1 
Commerce and 
Engineering 51,820 54,325 4.8 
% 
1974-1976 _ 1984-1986 change 
10 years 


Humanities, Social 


Sciences and Sciences 53,911 55,028 2.0 

Commerce and 

Engineering 70,287 69,286 -1.4 

15 years % 
1974-1976 1979-1981 change 

Humanities, Social 

Sciences and Sciences 67,591 69,474 Dey 

Commerce and 

Engineering 86,367 88,712 Qe 


Women 
Graduate Cohort % 
1979-1981 1990-1992 change 
29,796 33,316 11.8 
40,967 45,262 10.5 
% 
1974-1976 1984-1986 change 
37,432 41,392 10.6 
44,900 50,293 12.0 
% 


1974-1976 1979-1981 change 


43,748 45,742 4.6 


49,222 54,183 10.1 


* Composition of graduates by field of study is held constant at starting values, which removes any 
influence of compositional change within rows. Earnings less than $2000 and more than $500,000 (in 


$2002 dollars) were removed to reduce the influence of outliers. 
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Figure 3a: Earnings relative to economics graduates, Men 
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Figure 3c: Earnings relative to economics graduates, Men 
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Figure 4b: Earnings relative to economics graduates, Women 
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4.3 Cohort effects by field of study 


This section discusses relative trends by field of study using a simple statistical model. The main 
question asked here is: were the cohort patterns seen above for all B.C. university graduates 
experienced in a similar way for all fields of study? To answer this question we construct 
interacted versions of model 1: 


In(y)=Bo + BiC + BoC” + B3T + B4T? + BsT° + BT’ + ByCT + BZUR (3) 
+j field dummies + j field dummies x (BC + BC? + BT + BT? + BT? + BT* + BCT + BUR) 


In equation (3) field specific dummy variables are added, and all of the variables of the basic 
model are interacted with the field dummies to allow each field to have its own experience 
earnings profile. The empirical strategy is to determine through the estimation of restricted 
versions of (3) whether the cohort-field interactions are jointly significant. This would indicate 
that there were significant differences in cohort effects across fields of study. 


Given the size of the dataset, it is not surprising that most interactions are significant under 
standard classical hypothesis tests. In the interest of developing a more parsimonious model this 
paper estimates restricted models using maximum likelihood (utilizing robust standard errors as 
above) and evaluates restrictions using the Akaike Information Criterion (AIC) and the Schwarz 
criterion (SC). These are given as: 


AIC = - 2 x log-likelihood + 2 x p (4) 
SC = - 2 x log-likelihood + In(n) x p (5) 
where p is the number of parameters in the model and n is the number of observations. Normally 
one could simply compare restricted and non-restricted models using the change in - 2 x log- 
likelihood on adding or deleting variables in a model, or use a standard F-test after estimating 
using OLS. However, in such a large dataset, the probability of rejecting restrictions becomes 
very high, and the number of parameters in the model becomes very large, preventing one from 
making general statements about the data. The AIC and SC offer two ways to adjust the log 
likelihood test statistic to avoid over parameterizing the model. The AIC subtracts twice the 
number of parameters from the - 2 x log-likelihood value while the SC criterion subtracts In(N) 
times the number of parameters from the model. Lower values of AIC or SC indicate a better 
model, so the aim is to get the model that minimizes AIC or SC. The Schwarz Cniteria in 
particular has been shown to be quite useful for restricting models in the case of large datasets 
(see Schwarz (1978), Akaike (1978), Leamer (1978), and Judge et al (1985) for a discussion of 
these tests). Alternately, one can test the restrictions in the maximum likelihood context by 
comparing the chi-squared value to a test statistic equal to qlnn where q equals the number of 
restrictions in the model (Deaton (1997)). 
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Before proceeding to formal model testing, it is useful to consider a restricted model with a 
straight forward interpretation. That is, cohort effects are estimated using a model assuming 
linear change in cohort effects and no experience effects: 


In(y)=Bo + BiC + BsT + BaT? + BsT? + BoT” + BSUR (6) 
+j field dummies + j field dummies x BC 


Doing this allows a test of the overarching hypothesis that cohort effects are equal. Cohort-field 
interaction terms with 99% confidence intervals are shown in Figure 5. The reference group 1S 
Economics graduates. For men, shown in the top panel, cohort effects for most fields of study are 
not statistically different form the Economics group. Exceptions are Kinesiology and Recreation, 
Arts, History, and Other Biological Sciences graduates whose earnings declined relative to 
Economics across cohorts and the Other Social Sciences group which had rising relative earnings 
across cohorts. In all there were no tendencies for graduates from applied fields such as 
Commerce, Engineering, or Medical Sciences to enjoy rising relative earnings. For women in 
Engineering and Rehabilitation Medicine there were significant relative increases in earnings, but 
not for women in Commerce, Nursing, Teacher Training, Engineering or Medical Sciences. Thus 
for both men and women there does not appear to be any large differential cohort effects among 
fields of study, and in particular there are no patterns suggesting an increase in the relative 
earnings of graduates from applied programs. 
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Figure 5: Cohort Effects, by Field of Study, with 95% confidence intervals’ 
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4. Predicted results are obtained from the estimation of equation 6. Detailed results are available from the author. 
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Statistics related to model selection are shown in Table 9. The pattern of results are the same for 
men and women, and we end up selecting the same model for both. The baseline model, model 
A, contains field dummies and interactions between the field dummies and the experience 
earnings profile (to allow experience earnings profiles to be different for each field of study) and 
no cohort effects. Adjusted chi-squared tests indicate that both field dummies and field- 
experience interaction effects are important additions to the model. Model B adds interactions 
between the field dummies and the business cycle. While standard classical tests would reject the 
restriction that these interactions equal zero, their addition raises the AIC and SC values and the 
adjusted chi-square test (where the test statistic is glnn) also indicates that this restriction can be 
made. Model C adds cohort effects, which reduce both the AIC and SC relative to model A. 
Model D interacts cohort effects with field of study dummy variables to test whether cohort 
effects differ among fields. This addition to the model raises the SC, but not the AIC, and the 
chi-sq values for the interaction terms are less than the critical value (qinn=218.89 for men and 
242.86 for women). Since the Schwarz criterion is argued to be better in large samples, and the 
adjusted chi-squared tests suggests that the restriction can be made, it 1s concluded that model 
(C) is the better model, and that cohort effects appear equal among fields of study for men and 
women. 


Table 10 shows selected results for model C which controls for field of study. The reference 
group is graduates from Economics. The results have a similar character to those shown in Table 
6 where field of study was not controlled for. However, the linear cohort term (C) is slightly 
larger indicating that some decline in earnings across cohorts was mitigated by graduates moving 
into higher earnings fields. This may be capturing the expansion of the shares of graduates in the 
Commerce and Engineering and Applied Sciences fields which were observed across the 1980 
(but which returned to late 1970s levels in the early 1990s). Otherwise the conclusions are 
unaffected by adding in field of study. 


5. Conclusions 


Average earnings for British Columbia male bachelor’s graduates were lower for more recent 
cohorts for the first few years after graduation, but this downward shift was eliminated by faster 
earnings growth of the later cohorts. For women, changes are better described as a pivoting up in 
the experience earnings profile across cohorts—recent women graduates started out at similar 
levels as earlier cohorts, but experienced more years of positive earnings growth. For men, these 
results differed from those obtained for Canada overall. For some reason, B.C. male university 
graduates have enjoyed increasing returns to experience, while other male Canadian university 
graduates have not. 


There were no significant differential cohort effects across fields of study indicating that there 
has been no relative increase in earnings of holders of applied degrees. Altogether these results 
provide little support for arguments that the value of a university education has declined, or that 
the value of a liberal arts education has declined relative to applied graduates. 


This evolution of earnings of B.C. university graduates occurred in an era of increasing supply of 
university graduates in the province, but with no large change in the relative supply of graduates 
from different fields of study. One can place this in the context of increasing technological 
change and the implied increase in demand for skills that this has created. It appears that 
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technological change has favoured B.C. university graduates in a balanced manor, that is, 
demand has risen in proportion to supply of university graduates. Additionally, the fact that the 
composition of supply by field of study did not shift remarkably over this period, combined with 
the fact that we did not observe differential cohort effects by field of study, is consistent with the 
argument that increased demand for skills associated with technological change has favoured the 


types of skills associated with academic programs as well as those associated with applied 
studies. 
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Table 9: Model Selection 
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Field Dummies 
Field Dummies*Experience-Earnings Profile 
Field Dummies*Business Cycle 
Cohort Effects 

Linear 

Squared 

Experience Interaction 
Field Dummies* 

Linear 

Squared 

Experience Interaction 


Model A 


Model B 
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Model C Model D 
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y 
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Men 


N 

Degrees of Freedom 

-2*Log Likelihood 

AIC 

Schwarz 

Chi-sq tests: 
Field Dummies=0 
Field Dummies*Experience=0 
Field Dummies*Cycle=0 
Linear Cohort Effects=0 

- Squared Cohort Effects=0 

Experience Interaction=0 
Field Dummies*Linear Cohort Effects=0 
Field Dummies*Squared Cohort Effects=0 
Field Dummies*Experience Interaction=0 


390,881 
90 
9763053 
O71,135 
978,124 


1525 
13535 


390,881 
107 
976,930 
977,146 
978,320 


32.02 


nnn LET 


Women 


N 
Degrees of Freedom 
-2*Log Likelihood 
AIC | 
Schwarz 
Chi-sq tests: 
Field Dummies=0 
Field Dummies*Experience=0 
Field Dummies*Cycle=0 
Linear Cohort Effects=0 
Squared Cohort Effects=0 
Experience Interaction=0 
Field Dummies*Linear Cohort Effects=0 
Field Dummies*Squared Cohort Effects=0 
Field Dummies*Experience Interaction=0 


355,840 
100 
998,678 
998,880 
999,967 


pFe Rw 
2939 


355,840 
119 
998,658 
998,898 
1,000,192 


Po EM 


390,881 390,881 
93 144 
976,710 976,338 
976,898 976,628 
977,920 978,205 
138.15 
130.22 
111.28 
72.68 
73.04 
56.58 
355,840 355,840 
103 160 
997,632 997,119 
997,840 997,441 
998,961 999177 
23.50 
PT pee 
138.69 
44.53 
49.2] 
49.77 
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Table 10: Expected changes in experience-earnings profiles for men and women, Controlling for Field of 


Study’ 
men | women 
Dependent Variable In(real annual earnings) In(real annual earnings) 
Intercept? 10.088* 9.860* 
(0.046) (0.069) 
Cohort (C) -4.128* -2.164* 
(0.351) (0.428) 
Cohort Squared (C’) 0.132* 0.071* 
(0.012) (0.014) 
Cohort* Years Since Graduation (CT) 0.206* 0.284* 
(0.019) (0.024) 
Other Controls: 
Quartic Experience Earnings Profile Y ¥ 
Field Dummies ¥ Y 
Field Dummies* (Quartic Experience 4 » 
Earnings Profile) 
Unemployment Rate Y, be 
Number of Observations 390,881 355,840 
* significant at the 1% level 
~ significant at the 5% level 
': Results are from estimations of model C shown in Table 9. 
’. The reference group is Economics graduates 
-31'- Statistics Canada No. 11F0019 No. 200 


Analytical Studies — Research Paper Series 


Bibliography 


Akaike, H. 1978. “A Bayesian Analysis of the Minimum AIC Procedure,” Annals of the Institute 
of Statistical mathematics, 30, pp. 9-14. . 


Allen, R. C. 1998. The Employability of University Graduates in the Humanities, Social 
Sciences, and Education: Recent Statistical Evidence, Discussion Paper No. 98-15, 
Department of Economics, University of British Columbia. 


Bar-Or, Y., J. Burbidge, L. Magee and L. Robb. 1993. “The Wage Premium to a University 
Education in Canada, 1971-1991.” Journal of Labour Economics 13(4): pp. 762-794. 


Beaudry, P. and D. Green. 2000. “Cohort Patterns in Canadian Earnings and the Role of Skill 
Premia in Inequality Trends.” Canadian Journal of Economics 33(4): pp. 907-936. 


Beaudry, P. and D. Green. 2001. “Employment Outcomes in Canada: A Cohort Analysis”, in 
Adapting Public Policy to a Labour Market in Transition, ed. W.C. Riddell and F. St- 
Hilaire (Montreal: Institute for Research on Public Policy). 


Black, Dan, Seth Sanders, and Lowell Taylor 2002. The Economic Reward to Studying 
Economics, unpublished. 


Boothby, Daniel (2000). “Earnings Differences by Field of Study of University Graduates”, 
Research Paper R-00-1-5-E, Applied Research Branch, Strategic Policy, Human 
Resources Development Canada. 


Bound, J., and G. Johnston 1992. “Changes in the Structure of Wages in the 1980s: An 
Evaluation of Alternative Explanations.” American Economic Review 82(3): pp. 321-39. 


Card, David. 1999. “The Causal Effect of Education on Earnings.” in Handbook of Labor 
Economics, Volume 3, ed. O. Ashenfelter and D. Card (Amsterdam: Elsevier Science). 


Cété, Sylvain and Arthur Sweetman. 1998. Does it Matter What I Study? Post Secondary Field 
of Study and Labour Market Outcomes in Canada, Unpublished. 


Davis, S. J. 1992. Cross-Country Patterns of Change in Relative Wages. National Bureau of 
Economic Research Working Paper No. 4085. National Bureau of Economic Research, 
Cambridge). 


Deaton, Angus 1997. The Analysis of Household Surveys: A Microeconometric Approach to 
Development Policy, Baltimore: John Hopkins University Press. 


Finnie, R. and T. Wannell. 1999. The Evolution of the Gender Earnings Gap Amongst Canadian 


University Graduates. Unpublished. Business and Labour Market Analysis (Ottawa: 
Statistics Canada). 


SS ee ee Te ”::””:*C*t fe cms Le ne 
Analytical Studies — Research Paper Series a32"= Statistics Canada No. 11F0019 No. 200 


Finnie, Ross. 2001. Early Labour Market Outcomes of Recent Canadian University Graduates 
by Discipline: A Longitudinal, Cross-Cohort Analysis, Analytical Studies Branch Research 
Paper Series 11FOOI9MIE No. 164, Statistics Canada, Ottawa. 


Giles, Phillip, and Torben Drewes. 2001. “Liberal Arts and the Labour Market”, Perspectives on 
Labour and Income, Autumn, Vol. 13, No. 3. Statistics Canada Catalogue no. 75-001-XPE. 


Hecker, Daniel E. 1995. Earnings of College Graduates,1993. Monthly Labour Review 
December, Vol. 118 Issue 12. 


Heisz, Andrew. 2001. Income Prospects of British Columbia University Graduates Analytical — 
Studies Branch Research Paper Series, Statistics Canada Catalog number 11F0019MIE no 
10: . 


Heisz, Andrew. 2003. Relative Earnings of British Columbia University Graduates Education 
Quarterly Review, vol. 9, no. 1, pp.35-47. 


Human Resources Development Canada. 1997. The Class of ’90 revisited: Report of the 1995 
Follow-up Survey of 1990 Graduates, Minister of Public Works and Government Services, 
Canada. 


Human Resources Development Canada. 1999. The Class of ’95: Report of the 1997 National 
Survey of Graduates, Minister of Public Works and Government Services, Canada. 


Judge, George G., W.E. Griffiths, R. Carter Hill, Helmut Liitkepohl and Tsoung-Chao Lee. 1985. 
The Theory and Practice of Econometric, Second Edition, John Wiley & Sons Inc. 


Juhn, C., K. M. Murphy and B. Pierce. 1993. “Wage Inequality and. the Rise in Returns to Skill,” 
Journal of Political Economy 101 (3), pp.410-442. 


Katz, Lawrence F. and Kevin M. Murphy. 1992, “Changes in Relative Wages 1963-1987: Supply 
and Demand Factors,” Quarterly Journal of Economics CVU (1), pp. 35-78. 


Leamer, Edward E. 1978. Specification Searches: Ad Hoc Inference With Nonexperimental 
Data, Wiley-Interscience, New York. 


Lin, Zeng, Robert Sweet, Paul Anisef and Hans Schuetze. 2000. “Consequences and Policy 
Implications for University Students who have Chosen Liberal or Vocational Education: 
Labour Market Outcomes and Employability Skills’, Research Paper R-00-2-3-E, 
Applied Research Branch, Strategic Policy, Human Resources Development Canada. 


Murphy, K. M., W. C. Riddell and P. M. Romer (1998), Wages, Skills and Technology in the 


United States and Canada. NBER Working Paper #6638. Cambridge: National Bureau of 
Economic Research. 


eg rar = TEEEIE aE S . e  ee 
Analytical Studies — Research Paper Series -33- Statistics Canada No. 11F0019 No. 200 


Riddell, W.C. and A. Sweetman. 2001. “Human Capital Formation in a Period of Rapid 
Change”, in Adapting Public Policy to a Labour Market in Transition, ed. W.C. Riddell 
and F. St-Hilaire (Montreal: Institute for Research on Public Policy). 


Schwarz, Gideon. 1978. “Estimating the Dimensions of a Model” The Annals of Statistics Vol. 6, 
No. 2, pp. 461-464. 


Seeeeeeee TTT ET TB PI ISTE EES 
Analytical Studies — Research Paper Series “24 Statistics Canada No. 11F0019 No. 200 


No. 


No. 


14 


RED: 


Df) 


el 7 


20 


med 


ANALYTICAL STUDIES 
RESEARCH PAPER SERIES 


Behavioural Response in the Context of Socio-Economic Microanalytic Simulation, Lars Osberg (April 1986) 
Unemployment and Training, Garnett Picot (1987) 

Homemaker Pensions and Lifetime Redistribution, Michael Wolfson (August 1987) 

Modeling the Lifetime Employment Patterns of Canadians, Garnett Picot (Winter 1986) 

Job Loss and Labour Market Adjustment in the Canadian Economy, Garnett Picot and Ted Wannell (1987) 


A System of Health Statistics: Toward a New Conceptual Framework for Integrating Health Data, 
Michael C. Wolfson (March 1990) 


A Prototype Micro-Macro Link for the Canadian Household Sector, Hans J. Adler and Michael C. Wolfson 
(August 1987) 


Notes on Corporate Concentration and Canada's Income Tax, Michael C. Wolfson (October 1987) 
The Expanding Middle: Some Canadian Evidence on the Deskilling Debate, John Myles (Fall 1987) 
The Rise of the Conglomerate Economy, Jorge Niosi (1987) 

Energy Analysis of Canadian External Trade: 1971 and 1976, K.E. Hamilton (1988) 

Net and Gross Rates of Land Concentration, Ray D. Bollman and Philip Ehrensaft (1988) 


Cause-Deleted Life Tables for Canada (1972 to 1981): An Approach Towards Analyzing Epidemiological 
Transition, Dhruva Nagnur and Michael Nagrodski (November 1987) 


The Distribution of the Frequency of Occurrence of Nucleotide Subsequences, Based on Their Overlap 
Capability, Jane F. Gentleman and Ronald C. Mullin (1988) 


Immigration and the Ethnolinguistic Character of Canada and Quebec, Réjean Lachapelle (1988) 


Integration of Canadian Farm and Off-Farm Markets and the Off-Farm Work of Women, Men and Chiidren, 
Ray D. Bollman and Pamela Smith (1988) 


Wages and Jobs in the 1980s: Changing Youth Wages and the Declining Middle, J. Myles, G. Picot and 
T. Wannell (July 1988) 


A Profile of Farmers with Computers, Ray D. Bollman (September 1988) 
Mortality Risk Distributions: A Life Table Analysis, Geoff Rowe (July 1988) 


Industrial Classification in the Canadian Census of Manufactures: Automated Verification Using Product Data, 
John S. Crysdale (January 1989) 


Consumption, Income and Retirement, A.L. Robb and J.B. Burbridge (1989) 


No. 22. Job Turnover in Canada's Manufacturing Sector, John R. Baldwin and Paul K. Gorecki (Summer 1989) 


No. 23 Series on The Dynamics of the Competitive Process, John R. Baldwin and Paul K. Gorecki (1990) 


No. 


24 


5a) 


220 


Ea, 


BAS: 


S65] i) 


Bre i 


Firm Entry and Exit Within the Canadian Manufacturing Sector. 

Intra-Industry Mobility in the Canadian Manufacturing Sector. 

Measuring Entry and Exit in Canadian Manufacturing: Methodology. 

The Contribution of the Competitive Process to Productivity Growth: 

The Role of Firm and Plant Turnover. 

Mergers and the Competitive Process. 

n/a 

Concentration Statistics as Predictors of the Intensity of Competition. 

The Relationship Between Mobility and Concentration for the Canadian 
. Manufacturing Sector. 


0 Gee 


iG) ot i 


Mainframe SAS Enhancements in Support of Exploratory Data Analysis, Richard Johnson, Jane F. Gentleman 
and Monica Tomiak (1989) 


Dimensions of Labour Market Change in Canada: Intersectoral Shifts, Job and Worker Turnover, 
John R. Baldwin and Paul K. Gorecki (1989) 


The Persistent Gap: Exploring the Earnings Differential Between Recent Male and Female Postsecondary 
Graduates, Ted Wannell (1989) 


Estimating Agricultural Soil Erosion Losses From Census of Agriculture Crop Coverage Data, 
Douglas F. Trant (1989) 


Good Jobs/Bad Jobs and the Declining Middle: 1967-1986, Garnett Picot, John Myles, Ted Wannel (1990) 


Longitudinal Career Data for Selected Cohorts of Men and Women in the Public Service, 1978-1987, Garnett 
Picot and Ted Wannell (1990) 


Earnings and Death-Effects Over a Quarter Century, Michael Wolfson, Geoff Rowe, Jane F. Gentleman and 
Monica Tomiak (1990) 


Firm Response to Price Uncertainty: Tripartite Stabilization and the Western Canadian Cattle Industry, 
Theodore M. Horbulyk (1990) ; 


Smoothing Procedures for Simulated Longitudinal Microdata, Jane F. Gentleman,Dale Robertson and 
Monica Tomiak (1990) 


Patterns of Canadian Foreign Direct Investment Abroad, Paul K. Gorecki (1990) 


POHEM - A New Approach to the Estimation of Health Status Adjusted Life Expectancy, Michael C. Wolfson 
(1991) 


Canadian Jobs and Firm Size: Do Smaller Firms Pay Less?, René Morissette (1991) 


Distinguishing Characteristics of Foreign High Technology Acquisitions in Canada's Manufacturing Sector, 
John R. Baldwin and Paul K. Gorecki (1991) 


Industry Efficiency and Plant Turnover in the Canadian Manufacturing Sector, John R. Baldwin (1991) 


When the Baby Boom Grows Old: Impacts on Canada's Public Sector, Brian B. Murphy and 
Michael C. Wolfson (1991) 


No. 39 Trends in the Distribution of Employment by Employer Size: Recent Canadian Evidence, Ted Wannell (1991) 


No. 40 Small Communities in Atlantic Canada: Their Industrial Structure and Labour Market Conditions in the Early 
1980s, Garnett Picot and John Heath (1991) 


No. 41 The Distribution of Federal/Provincial Taxes and Transfers in Rural Canada, Brian B. Murphy (1991) 
No. 42 Foreign Multinational Enterprises and Merger Activity in Canada, John Baldwin and Richard Caves (1992) 
No. 43 Repeat Users of the Unemployment Insurance Program, Miles Corak (1992) 


No. 44 POHEM -- A Framework for Understanding and Modeling the Health of Human Populations, 
Michael C. Wolfson (1992) 


No. 45 A Review of Models of Population Health Expectancy: A Micro-Simulation Perspective, 
Michael C. Wolfson and Kenneth G. Manton (1992) 


No. 46 Career Earnings and Death: A Longitudinal Analysis of Older Canadian Men, 
Michael C. Wolfson, Geoff Rowe, Jane Gentleman and Monica Tomiak (1992) 


No. 47 Longitudinal Patterns in the Duration of Unemployment Insurance Claims in Canada, Miles Corak (1992) 
No. 48 The Dynamics of Firm Turnover and the Competitive Process, John Baldwin (1992) 


No. 49 Development of Longitudinal Panel Data from Business Registers: Canadian Experience, 
John Baldwin, Richard Dupuy and William Penner (1992) 


No. 50 The Calculation of Health-Adjusted Life Expectancy for a Canadian Province Using a Multi-Attribute Utility 
Function: A First Attempt, J.-M. Berthelot, R. Roberge and M.C. Wolfson (1992) 


No. 51 Testing the Robustness of Entry Barriers, J.R. Baldwin and M. Rafiquzzaman (1993) 
No. 52. Canada's Multinationals: Their Characteristics and Determinants, Paul K. Gorecki (1992) 


No. 53 The Persistence of Unemployment: How Important were Regional Extended Unemployment Insurance Benefits ?, 
Miles Corak, Stephen Jones (1993) 


No. 54 Cyclical Variation in the Duration of Unemployment Spells, Miles Corak (1992) 


No. 55 Permanent Layoffs and Displaced Workers: Cyclical Sensitivity, Concentration, and Experience Following the 
Layoff, Garnett Picot and Wendy Pyper (1993) 


No. 56 The Duration of Unemployment During Boom and Bust, Miles Corak (1993) 
No. 57 Getting a New Job in 1989-90 in Canada, René Morissette (1993) 


No. 58 Linking Survey and Administrative Data to Study Determinants of Health, P. David, J.-M. Berthelot and 
C. Mustard (1993) 


No. 59° Extending Historical Comparability in Industrial Classification, John S. Crysdale (1993) 


No. 60 What is Happening to Earnings Inequality in Canada?, R. Morissette, J. Myles and G. Picot (June 1994) 


No. 


No. 


No. 


61 


62 


£OS 


. 64 


102 


. 66 


. 67 


. 68 


Oo 


EU 


eg 


ee 


as 


. 74 


75 


470 


wie 


ber 


ay, 


. 80 


. 8! 


Structural Change in the Canadian Manufacturing Sector, (1970-1990), J. Baldwin and M. Rafiquzzaman 
(July 1994) 


Unemployment Insurance, Work Disincentives, and the Canadian Labour Market: An Overview, Miles Corak 
(January 1994) 


Recent Youth Labour Market Experiences in Canada, Gordon Betcherman and René Morissette (July 1994) 


A Comparison of Job Creation and Job Destruction in Canada and the United States, John Baldwin, 
Timothy Dunne and John Haltiwanger (July 1994) 


What is Happening to Weekly Hours Worked in Canada?, René Morissette and Deborah Sunter (June 1994) 
Divergent Inequalities -- Theory, Empirical Results and Prescriptions, Michael C. Wolfson (May 1995) 
XEcon: An Experimental / Evolutionary Model of Economic Growth, Michael C. Wolfson (June 1995) 


The Gender Earnings Gap Among Recent Postsecondary Graduates, 1984-92, Ted Wannell and Nathalie 
Caron (November 1994) 


A Look at Employment-Equity Groups Among Recent Postsecondary Graduates: Visible Minorities, Aboriginal 
Peoples and the Activity Limited, Ted Wannell and Nathalie Caron (November 1994) 


Employment Generation by Small Producers in the Canadian Manufacturing Sector, John R. Baldwin and 
Garnett Picot (November 1994) 


Have Small Firms Created a Disproportionate Share of New Jobs in Canada? A Reassessment of the Facts, 
Garnett Picot, John Baldwin and Richard Dupuy (November 1994) 


Selection Versus Evolutionary Adaptation: Learning and Post-Entry Performance, J. Baldwin and 
M. Rafiquzzaman (May 1995) 


Business Strategies in Innovative and Non-Innovative Firms in Canada, J. Baldwin and J. Johnson 
(February 1995) 


Human Capital Development and Innovation: The Case of Training in Small and Medium Sized-Firms, 
J. Baldwin and J. Johnson (March 1995) 


Technology Use and Industrial Transformation: Emprirical Perspectives, John Baldwin, Brent Diverty and 
David Sabourin (August 1995) 


Innovation: The Key to Success in Small Firms, John R. Baldwin (February 1995) 
The Missing Link: Data on the Demand side of Labour Markets, Lars Osberg (April 1995) 


Restructuring in the Canadian Manufacturing Sector from 1970 to 1990: Industry and Regional Dimensions of 
Job Turnover, J. Baldwin and M. Rafiquzzaman (July 1995) 


Human Capital and the Use of Time, Frank Jones (June 1995) 
Why Has Inequality in Weekly Earnings Increased in Canada?, René Morissette (July 1995) 


Socio-Economic Statistics and Public Policy: A New Role For Microsimulation Modeling, Michael C. Wolfson 
(July 1995) 


No. 


No. 


No. 


No. 


No. 


No. 100 


No.101 


8&2 


8&3 


84 


8&5 


86 


Oz, 


. 88 


. 8&9 


. 90 


. 91 


92 


noe 


. 94 


Social Transfers, Changing Family Structure, and Low Income Among Children, Garnett Picot and 
John Myles (September 1995) 


Alternative Measures of the Average Duration of Unemployment, Miles Corak and Andrew Heisz 
(October 1995) 


The Duration of Unemployment: A User Guide, Miles Corak and Andrew Heisz (December 1995) 


Advanced Technology Use in Manufacturing Establishments, John R. Baldwin and Brent Diverty 
(November 1995) 


Technology Use, Training and Plant-Specific Knowledge in Manufacturing Establishments, 
John R. Baldwin, Tara Gray and Joanne Johnson (December 1995) 


Productivity Growth, Plant Turnover and Restructuring in the Canadian Manufacturing Sector, John R. 
Baldwin (November 1995) 


Were Small Producers the Engines of Growth in the Canadian Manufacturing Sector in the 1980s?, 
John R. Baldwin (October 1996) 


The Intergenerational Income Mobility of Canadian Men, Miles Corak and Andrew Heisz (January 1996) 


The Evolution of Payroll Taxes in Canada: 1961 - 1993, Zhengxi Lin, Garnett Picot and Charles Beach 
(February 1996) 


Project on Matching Census 1986 Database and Manitoba Health Care Files: Private Households Component, 
Christian Houle, Jean-Marie Berthelot, Pierre David, Cam Mustard, L. Roos and M.C. Wolfson 
(March 1996) 


Technology-induced Wage Premia in Canadian Manufacturing Plants during the 1980s, John Baldwin, 
Tara Gray and Joanne Johnson (December 1996) 


Job Creation by Company Size Class: Concentration and Persistence of Job Gains and Losses in Canadian 
Companies, Garnett Picot and Richard Dupuy (April 1996) 


Longitudinal Aspects of Earnings Inequality in Canada, René Morissette and Charles Bérubé (July 1996) 
Changes in Job Tenure and Job Stability in Canada, Andrew Heisz_ (November 1996) 

Are Canadians More Likely to Lose Their Jobs in the 1990s?, Garnett Picotand Zhengxi Lin (August 6, 1997) 
Unemployment in the Stock and Flow, Michael Baker, Miles Corak and Andrew Heisz (September 1996) 


The Effect of Technology and Trade on Wage Differentials Between Nonproduction and Production Workers in 
Canadian Manufacturing, John R. Baldwin and Mohammed Rafiquzzaman (May 1998) 


Use of POHEM to Estimate Direct Medical Costs of Current Practice and New Treatments Associated with 
Lung Cancer in Canada, C. Houle, B.P. Will, J.-M. Berthelot, Dr. W.K. Evans (May 1997) 


An Experimental Canadian Survey That Links Workplace Practices and Employee Outcomes: Why it is Needed 
and How it Works, Garnett Picot, Ted Wannell (May 1997) 


Innovative Activity in Canadian Food Processing Establishments: The Importance of Engineering Practices, 
John Baldwin and David Sabourin (November 1999) 


No. 102 Differences in Strategies and Performances of Different Types of Innovators, John R. Baldwin and 


No.103 


No.104 


No.105 


No. 106 


No. 107 


No. 108 


No. 109 


No.110 


No.111 


No.112 


No.113 


No.114 


No.115 


Nowtion 


No 117 


Joanne Johnson (December 1997) 


Permanent Layoffs in Canada: Overview and Longitudinal Analysis, Garnett Picot, Zhengxi Lin and 
Wendy Pyper (September, 1997) 


Working More? Working Less? What do Canadian Workers Prefer?, Marie Drolet and René Morissette 
(May 20, 1997) 


Growth of Advanced Technology Use in Canadian Manufacturing During the 1990’s, by John Baldwin, 
Ed Rama and David Sabourin (December 14, 1999) 


Job Turnover and Labour Market Adjustment in Ontario from 1978 to 1993, by Zhengxi Lin and Wendy Pyper 
(1997) 


The Importance of Research and Development for Innovation in Small and Large Canadian Manufacturing 
Firms, John R. Baldwin (September 24, 1997) 


International Competition and Industrial Performance: Allocative Efficiency, Productive Efficiency, and 
Turbulence, John R. Baldwin and Richard E. Caves (October 1997) 


The Dimensions of Wage Inequality among Aboriginal Peoples, Rachel Bernier (December 1997) 


Trickling Down or Fizzling Out? Economic Performance, Transfers, Inequality and Low 
Income, Myles Zyblock and Zhengxi Lin (December 10, 1997) 


Corporate Financial Leverage: A Canada - U.S. Comparison, 1961-1996, Myles Zyblock (December 1997) 
An explanation of the Increasing Age Premium, Constantine Kapsalis (July 1998) 


The Intergenerational Earnings and Income Mobility of Canadian Men: Evidence from Longitudinal Income Tax 
Data, Miles Corak and Andrew Heisz (October, 1998) 


Foreign-Born vs Native-Born Canadians: A Comparison of Their Inter-Provincial Labour Mobility, 
Zhengxi Lin (September 1998) 


Living Arrangements and Residential Overcrowding: the situation of older immigrants in Canada, 1991, 
K.G. Basavarajappa (September 1998) 


What is Happening to Earnings Inequality and Youth Wages in the 1990s?, Garnett Picot (July 1998) 


The Determinants of the Adoption Lag for Advanced Manufacturing Technologies, John R. Baldwin and 
Mohammed Rafiquzzaman (August 1998) 


No. 118 Labour Productivity Differences Between Domestic and Foreign-Controlled Establishments in the Canadian 


No.119 


No.120 


No.121 


Manufacturing Sector, John R. Baldwin and Naginder Dhaliwal (March 1, 2000) 


Technology Adoption: A Comparison Between Canada and the United States, John R. Baldwin and 
David Sabourin (August 1998) 


Are There High-Tech Industries or Only High-Tech Firms? Evidence From New Technology- 
Based firms, John R. Baldwin and Guy Gellatly (December 1998) 


A Portrait of Entrants and Exits, John R. Baldwin (June 1999) 


No.122 


No.123 


No. 124 


No.125 


No.126 


No.127 


No.128 


No.129 


No.130 


No 13] 


No. 132 


No.133 


No. 134 


No.135 


No. 136 


No. 137 


No.138 


No.139 


No.140 


No.14] 


Determinants of Innovative Activity in Canadian Manufacturing Firms: The Role of Intellectual Property Right, 
John R. Baldwin, Petr Hanel and David Sabourin (March 7, 2000) 


Innovation and Training in New Firms John R. Baldwin (November 2000) 


New Views on Inequality Trends in Canada and the United States, Michael C. Wolfson and Brian B. Murphy 
(August 1998 and October 1999 (paper) 


Employment Insurance in Canada: Recent Trends and Policy Changes, Zhengxi Lin (September 1998) 


Computers, Fax Machines and Wages in Canada: What Really Matters?, René Morissette and Marie Drolet 
(October 1998) 


Understanding the Innovation Process: Innovation in Dynamic Service Industries, Guy Gellatly and 
Valerie Peters (December 1999) 


Recent Canadian Evidence on Job Quality by Firm Size, Marie Drolet and René Morissette 
(November 1998) 


Distribution, Inequality and Concentration of Income Among Older Immigrants in Canada, 1990 , 
K.G Basavarajappa (April 1999) 


Earnings Dynamics and Inequality among Canadian Men, 1976-1992: Evidence from Longitudinal Income Tax 
Records, Michael Baker and Gary Solon (February 1999) 


The Returns to Education, and the Increasing Wage Gap Between Younger and Older Workers, 
C. Kapsalis, R. Morissette and G. Picot (March 1999) 


Why Do Children Move Into and Out of Low Income: Changing Labour Market Conditions or Marriage and 
Divorce?, G. Picot, M. Zyblock and W. Pyper (March 1999) 


Rising Self-Employment in the Midst of High Unemployment: An Empirical Analysis of Recent Developments 
in Canada, Zhengxi Lin, Janice Yates and Garnett Picot (March 1999) 


The Entry and Exit Dynamics of Self-Employment in Canada, Zhengxi Lin, Garnett Picot and Janice Yates 
(March 1999) 


Death and Divorce: The Long-term Consequences of Parental Loss on Adolescents, Miles Corak 
(June 9, 1999) 


Cancelled 
Innovation, Training and Success, John Baldwin (October 1999) 


The Evolution of Pension Coverage of Young and Older Workers in Canada, René Morissette and Marie Drolet 
(December 1999) 


Import Competition and Market Power: Canadian Evidence, Aileen J. Thompson (April 2000) 


Gender Composition and Wages: Why is Canada Different from the United States, Michael Baker and 
Nicole Fortin (August 2000) 


The Transition to Work for Canaddian University Graduates: Time to First Job, 1982-1990, Julian Betts, 
Christopher Ferrall and Ross Finnie (December 2000) 


No. 142 


No. 143 


No. 144 


No. 145 


No. 146 


No.147 


No.148 


No. 149 


No.150 


No.151 


Who Moves? A Panel Logit Model Analysis of Interprovincial Migration in Canada, Ross Finnie 
(August 2000) 


Differences in Innovator and Non-Innovator Profiles: Small Establishments in Business Services, Guy Gellatly 
(December 1999) 


Social Transfers, Earnings and Low-Income Intensity Among Canadian Children, 1981-1996: Highlighting Recent 
Development in Low-Income Measurement, John Myles and Garnett Picot (March 2000) 


How Much of Canada's Unemployment is Structural?, Lars Osberg and Zhengxi Lin (October 2000) 
To What Extent Are Canadians Exposed to Low-Income?, René Morissette and Marie Drolet (April, 2000) 


The Maturation of Canada’s Retirement Income System: Income Levels, Income Inequality and 
Low-Income among the Elderly, John Myles (March 6, 2000) 


The Performance of the 1990s Canadian Labour Market, Garnett Picot and Andrew Heisz (April, 2000) 


Payroll Taxes in Canada Revisited: Structure, Statutory Parameters, and Recent Trends Zhengxi Lin 
(August, 2001) 


Patterns of Corporate Diversification in Canada: An Empirical Analysis, John R. Baldwin, 
Desmond Beckstead,Guy Gellatly and Alice Peters (June, 2000) 


Multinationals and the Canadian Innovation Process, John R. Baldwin and Petr Hanel (June, 2000) 


No.152 Rural Youth: Stayers, Leavers and Return Migrants, Richard Dupuy, Francine Mayer and René Morissette 


No. 153 


No. 154 


No.155 


No.156 


No.157 


No.158 


No.159 


No. 160 


(September 5, 2000) 


Female Employment Rates and Labour Market Attachment in Rural Canada, Euan Phimster, 
Esperanza Vera Toscano, Alfons Weersink (December 2000) 


Training as a Human Resource Strategy: The Response to Staff Shortages and Technological Change, 
John R. Baldwin and Valerie Peters (April 2001) 


Job Tenure, Worker Mobility and the Youth Labour Market during the 1990s, G. Picot, A. Heisz and 
A. Nakamura (March 2001) 


The Impact of International Trade on the Wages of Canadians, Omar Zakhilwal (December 2000) 
The Persistent Gap: New Evidence on the Canadian Gender Wage Gap, Marie Drolet (December 2000) 


In Search of Intergenerational Credit Constraints Among Canadian Men: Quantile Versus Mean Regression 
Tests for Binding Crefdit Constraints, Nathan D. Grawe (December 2000) 


Intergenerational Influences on the Receipt of Unemployment Insurance in Canada and Sweden, Miles Corak, 
Bjorn Gustaffson and Torun Osterberg (December 2000) 


Neighbourhood Inequality in Canadian Cities, John Myles, Garnett Picot and Wendy Pyper 
(December 13, 2000) 


No.161 Cancelled 


No. 162 


The Evolution of Job Stability in Canada: Trends and Comparisons to U.S. Results, Andrew Heisz 
(October 16, 2002) 


No.163 The Effects of Inter-Provincial Mobility on Individuals’ Earnings: Panel Model Estimates for Canada, 
Ross Finnie (October, 2001) 


No.164 Early Labour Market Outcomes of Recent Canadian University Graduates by Discipline: A Longitudinal, Cross- 
Cohort Analysis, Ross Finnie (March 2002) 


No.165 Innovation and Connectivity: The Nature of Market Linkages and Innovation Networks in Canadian 
Manufacturing Industries, John Baldwin and Alice Peters (May 2001) 


No.166 An Assessment of El and SA Reporting in SLID, Constantine Kapsalis (August, 2001) 


No.167 Cancelled 


No.168 Enhancing Food Safety and Productivity: Technology Use in the Canadian Food Processing Industry, 
John R. Baldwin and David Sabourin (May 2002) 


No.169 Dynamics of the Canadian Manufacturing Sector in Metropolitan and Rural Regions, John R. Baldwin and 
Mark Brown with Tara Vinodrai (November 2001) 


No170_ Income Prospects of British Columbia University Graduates, Andrew Heisz (May 2001) 


No.171 Are the Kids All Right? Intergenerational Mobility and Child Well-being in Canada, Miles Corak (October 
2001) 


No.172 Low-Income Intensity During the 1990s: The Role of Economic Growth, Employment Earnings and Social 
Transfers, G. Picot, R. Morissette, J. Myles (January 24, 2003) 


No.173 Impediments to Advanced Technology Adoption for Canadian Manufacturers, John Baldwin and Zhengxi Lin 
(August, 2001) 


No.174 Impact of the Adoption of Advanced Information and Communication Technologies on Firm Performance in the 
Canadian Manufacturing Sector, John R. Baldwin and David Sabourin (October, 2001) . 


No.175 Skill Shortages and Advanced Technology Adoption, David Sabourin (September, 2001) 
No.176 Which Firms Have High Job Vacancy Rates in Canada?, René Morissette, Xuelin Zhang (October 25, 2001) 


No.177 A Tale of Three Cities: The Dynamics of Manufacturing in Toronto, Montreal and Vancouver, 1976-1997, 
Tara Vinodrai (November 2001) 


No.178 School Performance of the Children of Immigrants in Canada, 1994-98, Christopher Worswick (November 14, 
2001) 


No.179 Changes in the Diversification of Canadian Manufacturing Firms (1973-1997): A Move to Specialization, John 
R. Baldwin, Desmond Beckstead and Richard Caves (February 2002) 


No.180 Differences in Interprovincial Productivity Levels, John R. Baldwin, Jean-Pierre Maynard, David Sabourin 
and Danielle Zietsma (December 2001) 


No.181 Does Parent or Child Know Best? An Assessment of Parent/Child Agreement in the Canadian National 
Longitudinal Survey of Children and Youth, Lori Curtis, Martin Dooley and Shelley Phipps (October 23, 2002) 


No.182. Effects of Selection Criteria and Economic Opportunities on the Characteristics of Immigrants, by 
Abdurrahman Aydemir (October 23, 2002) 


No.183 


No. 184 


No.185 


No.186 


No. 187 


No.188 


No. 189 


No.190 


No.19] 


No.192 


No.193 


No.194 


No.195 


No. 196 


No.197 


No.198 


No.199 


No.200 


No.20] 


No.202 


Setting up Shop: Self-Employment Amongst Canadian College and University Graduates, Ross Finnie, 
Christine Laporte, Maud-Catherine Rivard ( March 2002) 


Winners and Losers in the Labour Market of the 1990s, Andrew Heisz, Andrew Jackson, Garnett Picot 
(February 2002) 


Do Neighbourhoods Influence Long Term Labour Market Success? A Comparison of Adults who Grew Up in 
Different Public Housing Projects, Philip Oreopoulos (June 2002) 


Wives, Mothers and Wages: Does Timing Matter? Marie Drolet (May 1, 2002) 


The Evolution of Wealth Inequality in Canada, 1984-1999, René Morissette, Xuelin Zhang and Marie Drolet 
(February 2002) 


Management Experience and Diversity in an Aging Organization, Ted Wannell and Martin Gravel 
(August 2002) 


The Importance of Entry to Canadian Manufacturing with an Appendix on Measurement Issues, John Baldwin, 
Desmond Beckstead and Andrée Girard (May 2002) 


Financing Innovation in New Small Firms : Evidence From Canada, John R,. Baldwin, Guy Gellatly and 
Valérie Gaudreault (May 2002) 


Too Far to Go On? Distance to School and University Participation, Marc Frenette (June 24, 2002) 


Life After Welfare: The Economic Well-Being of Welfare Leavers in Canada during the 1990s, Marc Frenette, 
Garnet Picot (March 26, 2003) 


Plant Turnover and Productivity Growth in Canadian Manufacuturing, John Baldwin, Wulong Gu 
(April 2, 2003) 


Wage Progression of Less Skilled Workers in Canada: Evidence from the SLID (1993-1998), Xuelin Zhang 
(December 6, 2002) 


Do the Falling Earnings of Immigrants Apply to Self-Employed Immigrants?, Marc Frenette (December 2002) 
Minorities, Cognitive Skills and the Incomes of Canadians, Ross Finnie and Ronald Meng (January 24, 2003) 
Forthcoming 

The Rise in Low-Income Rates Among Immigrants in Canada, Garnett Picot and Feng Hou (June 19, 2003) 


Alternative Work Practices and Quit Rates: Methodological Issues and Empirical Evidence For Canada, 
René Morissette and Julio Miguel Rosa (March 17, 2003) 


Cohort Effects in Annual Earnings by Field of Study Among British Columbia University Graduates, Andrew 
Heisz (September 26, 2003) 


Access to College and University: Does Distance Matter?, Marc Frenette (June 2003) 


Learning From Failure: Organizational Mortality and the Resource-Based View, S. Thornhill and R. Amit 
(August 8, 2003) 


No.203 Effects of Business Cycles on the Labour Market Assimilation of Immigrants, 
Abdurrahman Aydemir (July 31, 2003) 


No.204 Visible Minority Neighbourhood Enclaves and Labour Market Outcomes of Immigrants, Garnett Picot, 
Feng Hou (July 9, 2003) 


No.205 Changing Trade Barriers and Canadian Firms: Survival and Exit After the Canada-U.S. Free Trade Agreement, 
Jennifer Baggs (forthcoming) 


No.206 Neighbourhood Attainment and Residential Segregation Among Toronto’s Visible Minorities, John Myles and 
Feng Hou (July 30, 2003) 


No.207 Life Cycle Bias in the Estimation of Intergerational Earnings Persistence, Nathan Grawe (August 5, 2003) 


No.208 forthcoming 


No.209 Working Hours in Canada and the United States, Andrew Heisz and Sébastien LaRochelle-Coété 
(September 2003) 


7 D 
pa! : 
7o 4 
, 
\e 7 


TAT a 4 rir) a ont re 90 ‘aman 
, 


Gh ANT PA oe 


1. 


4 


Agomued! hy: ae ‘ ones 


a 


Anat cit weanme® Going hater gt eet 19 atin Gin 


» “ay 
ee 
\*ahi. Duy 1 
+ 
a) 
Fi 
F 
s 
a 
iy ? q * 


i < bi 
a Te 
ae 7 


: u y i yA oy Au ; } - ; bob 


x | ry 


7 Thay) ee oe 
Va Te Pee, | ee e 
Naw 4 dg rh sini MND ty vit ciate es ripiit 
J 2 at fa ( a ReMhay* 7 
y : “ ~~ a on —“—) 
i at Sides ~ Dense me 
M1 7 2 an 
; . (Gar — 
: : 
y j ; - i ven Ge - 


. . 


? ote. - 


a 
4 
a a , 
; (= 
i F - . 
i x i i 
ee 
“* 
» 
‘ 4 a 
% - 
J ¢ = 
a re 
a ~ 
| s {> 
| . 
: i 
me i 
a it ve I ] 7 
ar 7 
) 
te 
{ 
| 
| aI 
Lan * e 
, 
_ 
| ae 
: ae ee 
a 
L 
y 
' 
7 f 
a 
1 
¥ i _ f 
! , | 
iz 
‘ re > 
A a 
> 7 


